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Endovascular repair of traumatic aortic injury in a
pediatric patient
Kourosh Keyhani, DO, Anthony L. Estrera, MD, Hazim J. Safi, MD, and Ali Azizzadeh, MD,
Houston, Tex
We present the case of a 14-year-old girl who sustained a traumatic aortic injury (TAI) after a motor vehicle collision. Due to
the severity of her associated injuries, she was not a candidate for open aortic repair. Available options for endovascular repair
were very limited due to the small aortic diameter (14 mm). We performed a successful endovascular repair with an off-label
use of an iliac limbprosthesis (Excluder,WLGore, Flagstaff, Ariz). This case demonstrates the utility of an iliac limbprosthesis
for endovascular repair of TAI in a child as a bridge to future open conversion. (J Vasc Surg 2009;50:652-4.)Traumatic aortic injury (TAI) is a rare finding in the
pediatric patient; the most common mechanism of injury is
blunt trauma.1,2 Open surgical repair is the current gold
standard for repair of TAI in this population.2,3 We report a
case of a 14-year-old girl with TAI who underwent successful
endovascular repair with the off-label use of an iliac limb
endoprosthesis (Excluder, WL Gore, Flagstaff, Ariz).
CASE REPORT
A 14-year-old girl was involved in a motor vehicle collision. The
patient was an unrestrained passenger with death of an occupant on
impact. She was intubated at the scene and transferred via Life Flight
(medical helicopter) to our level I trauma center. On arrival, she was
hypotensive and tachycardic. Physical examination revealed facial
abrasions and a left eye ecchymosis. Further diagnostic work-up in the
emergency room revealed multiple injuries including severe intracra-
nial hemorrhage, left occipital condyle fracture, pulmonary contusion,
and TAI. The patient was admitted to shock trauma intensive care
unit (ICU) with a Glasgow Coma Scale of 3T, and required a
ventriculostomy with intracranial pressure monitoring. Due to the
severity of her associated injuries andher overall neurologic prognosis,
the patient was not a candidate for open repair of the aortic injury.
Anti-impulse therapy was initiated. It became difficult to maintain
adequate cerebral perfusion pressure (CPP) in the setting of TAI.
Repeat computed tomography (CT) scan of the chest performed 1
week later revealed an enlarging traumatic pseudoaneurysm in the
proximal descending thoracic aorta (Fig 1). Due to her poor overall
neurological status, difficulty maintaining low blood pressure, and an
enlarging TAI, endovascular repair was considered. The aortic diam-
eter proximal to the area of injury was 14mm (Fig 2). Off-label use of
an iliac limb endoprosthesis was offered to the family as a temporary
bridge to open repair. The endovascular repair was performed suc-
cessfully using a 14-mm 10-cm iliac contralateral leg endoprosthe-
sis (Excluder, WL Gore). Diagnostic and completion thoracic
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652angiograms are shown in Fig 3. The patient had an unremarkable
postoperative course and was discharged to a rehabilitation facility. A
follow-up CT scan at 1 month demonstrated stable exclusion of the
Fig 1. Repeat computed tomography (CT) scan of the chest per-
formed 1 week post-admission revealed an enlarging traumatic pseu-
doaneurysm in the proximal descending thoracic aorta.
Fig 2. The aortic diameter proximal to the area of injury was 14mm.traumatic pseudoaneurysm.
mple
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Traumatic aortic injury is the second most common
cause of death after blunt trauma.4 Most patients die at the
scene prior to arrival at the emergency room.5,6 In the
pediatric population, this is an extremely rare finding.3
Most patients with TAI undergo open repair.2,3 Thoracic
endovascular aortic repair (TEVAR) has been increasingly
used for management of TAI.5,7,8 Naturally, this approach
has also been applied to the pediatric population.9,10
In our patient, due to her closed head injury, open
surgical repair with anticoagulation was not a viable option.
The patient was kept in the ICU with tight systolic arterial
blood pressure control. However, this became a challenge
as her neurologic status deteriorated. Maintaining an ade-
quate CPP became a challenge. In addition, the patient’s
pseudoaneurysm continued to expand on follow-up imag-
ing. Endovascular repair remained the only feasible option.
The goal of the therapy was to temporize the injury as a
bridge to potential future open repair. The timing of open
conversion is subject to debate. Data with aortic stent grafts
in this setting is very limited. Long-term durability of
prosthetic conduits in repair of pediatric vascular lesions has
been reported.11,12 Our patient will be able to tolerate
open surgery, which requires heparinization and left-heart
bypass, once her neurologic issues resolve. For now, our
plan is to manage her expectantly with follow-up yearly CT
scans. Open surgery will be offered if and when the endo-
vascular repair fails or the patient outgrows the prosthesis
and develops coarctation symptoms.
Upon evaluation of the aorta, the proximal landing
zone measured 14 mm in diameter (Fig 2). However, the
only available Food & Drug Administration (FDA)-
approved device at that time was the TAG endoprosthesis
(WLGore). With the smallest available diameter of 28 mm,
this was an inappropriate fit in our patient. Extreme size
mismatch carries the risk of severe in-folding and graft
Fig 3. Diagnostic and coocclusion. Off-label use of an abdominal cuff extension wasalso not feasible due to size discrepancy, with the smallest
available device measuring 23 mm. We elected to proceed
with an off-label use of a 14-mm 10-cm iliac contralateral
leg endoprosthesis (Excluder, WL Gore). With this device,
the proximal portionmeasures 16mm and tapers to 14mm
at the distal end. This was a suitable fit for the patient’s
anatomy as the proximal landing zone measured 14 mm
and the distal zone measured 12 mm.
From a technical standpoint, due to the patient’s small
body length, the delivery of the endoprosthesis was feasible
via a common femoral access. However, an iliac conduit or
trans-abdominal aortic approach can be used if the length
of the delivery or size of the femoral vessel is inadequate.3
In this patient, a 12F sheath was introduced via a transverse
groin incision exposing the common femoral artery. In
addition, coverage of the left subclavian artery was not
necessary to obtain an adequate seal zone. Coverage of this
vessel has been reported.3,13
To our knowledge, this is the first reported case of the
use of Excluder iliac limb (WL Gore) and the second
reported case of an iliac limb for the repair of TAI in a
pediatric patient. The other reported case is similar to our
patient in terms of the diameter of the aorta, presence of
closed head injury, and the patient being unfit for open
repair.
In review of the literature, we found a total of seven
reported cases of endovascular management of pediatric
TAI.10 In one series, 6% of the patients admitted for TAI
were patients younger than 16 years of age.3 Three patients
underwent endovascular repair with aortas measuring 13 to
16 mm in diameter, similar to our patient. Repair was
performed in 2 patients with use of a polytetrafluoroethyl-
ene (PTFE) graft with Palmaz stent (Cordis, Miami Lakes,
Fla), and an Impra graft (Bard Peripheral Vascular,
Tempe, Ariz) with Wallstent (Boston Scientific Corp,
Natick, Mass). In the third patient, a commercially avail-
tion thoracic angiograms.able 22-mm AneuRx (Medtronic, Inc, Santa Rosa, Calif)
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underwent repair with the use of aortic cuffs measuring
20-28 mm.13 The majority of the patients in the two
series were treated with the off-label use of abdominal
aortic cuffs. In 1 patient, multiple Zenith (Cook Medical
Inc, Bloomington, Ind) iliac limb endoprostheses were
deployed to treat an enlarging pseudoaneurysm.10
CONCLUSION
Management of pediatric TAI remains a challenge.
Open surgical repair is a durable and feasible option. En-
dovascular repair is an alternative in selected patients who
are unfit for an open repair. Off-label use of an abdominal
iliac limb endoprosthesis can be used as a bridge for future
open repair.
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